Age and sociodemographic differentials in food patterns were examined in a probability sample of 372 households in a midwest metropolitan county. Two aspects of food patterns were delineated: food intake and eating patterns. Food intake was measured by the 24 hr recall method, and eating patterns by frequency of eating, skipping meals, and foods consumed shortly after rising. Meat was the only food consumed with recommended frequency by all age groups. Dairy products were reported with less than one-half the recommended frequency by all age groups over 35. The elderly consumed less milk, but more fruits and vegetables, and more breads and cereals than younger groups. The aged reported fewer eating episodes on the recall day, although they tended to skip fewer meals. Multiple regression analysis indicated that food intake and eating pattern differences by age remained when the effects of income, education, household composition, and gender were controlled.
The authors' search for the evidentiary basis for the foregoing assumptions has been frustrating because of two major shortcomings in previous research. The first is the paucity of nutrition studies based on representative noninstitutionalized populations where elderly could be contrasted with other age groups. The second is the lack of data on sociocultural factors such as living arrangements of the persons under study.
Many studies in the current literature are based on the participants in government sponsored feeding programs for the elderly (Madden et al., 1976) . Others, attempting to use more representative samples, cite problems with biases related to the dominance of health motivated individuals, those wishing to earn payment, and those with available transportation. For example, Lyons and Trulson (1956) report contacting over 700 elderly people in order to obtain a sample group of 100.
Only a limited number of elderly nutrition studies have been based on representative noninstitutionalized population samples (US-DHEW, 1972 , 1978 USDA, 1972) . However, for the most part, results of studies are reported in terms of quantities of nutrients consumed, with age, gender, and income the only social characteristics controlled. Results of dietary studies such as these and others were summarized by the Technical Committee on Nutrition for the 1970 White House Conference on Aging (Todhunter, 1971) . The Committee reported that food consumption decreased with age, diets of the elderly frequently were low in minerals and vitamins, and better diets were found among persons with higher education and income. However, important as these findings are, they do little to assess the complex interrelationships among age, sociodemographic and sociocultural factors on food consumption.
The present study was designed to investigate the food patterns of a representative sample of individuals living in an urban community. Food patterns, as conceived by the authors, consist of two components: food intake (the specific foods consumed), and eating patterns (the specific time and frequency of eating in relation to place and personal association). The elderly are contrasted with younger age groups, and the associations among sociodemographic and sociocultural factors and food intake and eating patterns are examined. Thus, further empirical evidence concerning food intake of the elderly contrasted with other age groups, as well as some unique data on eating patterns is presented. In addition, the effects of income, education, household composition and gender on food patterns are examined.
METHODOLOGY
Sampling and data collection. -The sample was drawn from all households in Milwaukee County, WI, with households selected from two strata: the City of Milwaukee and the remainder of Milwaukee County. For the city, a probability sample of households was selected using the Milwaukee City Directory. A stratified multistage cluster sampling technique was used in the remainder of the county.
Five hundred and sixteen occupied residential units were identified. Interviews were held in 372 households, a response rate of 72%. In each household one main food preparer (MFP) was designated and interviewed. In addition, all household members 65 years or older were interviewed. In one out of three households, all household members 12 or older were interviewed, however, only persons 18 and older are included in the present analysis. The analysis is based on 500 interviews: It is important to note that the recall method used in this survey is "an imperfect instrument" (Rawson et al., 1978) . It is recognized that data obtained through a 24-hr recall can yield only approximations of nutritional adequacy. Limitations of the method include (1) the sample day cannot be assumed to be representative of usual intake, (2) intake may be reported inaccurately, and (3) the record is not quantified. In this survey, each mention of a food item is equated with a serving. The types of possible error are clear. The milk that accompanies cookies at 10 p.m. may be less than a serving; the milk consumed as a beverage at a meal may be more than a serving. In spite of the problems specified above, many researchers believe that the recall method is "the most practical instrument for fieldlevel evaluations" (Rawson et al., 1978) . Hegsted (1972) , in evaluating data from a number of dietary studies, concludes that "one 24-hr recall yielded about the same mean for a group as more detailed histories."
The Basic Four Food Guide, developed by the U.S. Dept. of Agriculture (Page & Phipard, 1957) , suggests a minimum number of servings from each of the Four Food Groups to provide a "foundation" for an adequate diet. These food groups were developed to translate dietary standards into simple and reliable nutrition education guides for the lay person. The specific foods mentioned by the respondents were categorized into these four food groups, and comparison made with the frequency recommended by USDA. Because the purpose of this research is to examine the effects of various sociodemographic factors on eating behavior of various age groups, the food groups are used as indicators of the general types of foods consumed, but are not translated into specific nutrient intake.
Eating patterns. -Three aspects of eating behavior were examined: the number of eating episodes on the recall day, the reported frequency of meals usually skipped on weekdays, and an evaluation of the adequacy of morning eating on the recall day. Morning eating patterns were studied by examining food and beverage items recorded before 10:30 a.m. or within 2Vz hrs of rising. Notation was made of the inclusion or omission of an animal protein food. Respondents were asked how frequently they skipped breakfast, lunch, or the evening meal during weekdays. This frequency was then calculated as a percentage of the 15 weekday meals.
Method of Analysis
Regression analysis was used to examine the effects of age and sociodemographic characteristics on the frequency of use of the Four Food Groups, and the frequency of eating and of skipping meals. Three separate regression models were run on each dependent variable: (I) age only, (II) sociodemographic variables only, and (III) both age and sociodemographic variables. Age was transformed into a "dummy" variable. That is, each age category was made into a separate variable, and the 65 and older group was omitted from the equation. In this way, all age groups were able to be compared with the elderly on each dependent variable. Education and per capita income were used to represent socioeconomic status; gender and household composition (i.e., whether the respondent lived alone or with others) were the two demographic variables. The difference of means test (t-test) was used to identify significant differences between age groups, and the F-test for significance of the regression equations.
RESULTS
Description of sample. -The weighted sample of 672 individuals included 44% males and 56% females. The weighted number of cases in each age category were as follows: 18 to 24, 125; 25 to 34, 106; 35 to 44, 113; 45 to 54, 130; 55 to 64, 95; and 65 and older, 102 . Approximately one-fourth of the households reported 1969 family incomes of less than $6,000, one-fourth between $6,000 and $10,000, one-third between $10,000 and $15,000, and the remainder $15,000 or more. The sample was divided roughly into thirds by education levels of less than high school graduates, high school graduates, and education beyond high school. Approximately 72% of the individuals were married. Twenty-five percent of those 65 and over lived alone; the remainder lived with family members or friends.
Food intake. - Table 1 shows the distribution of frequency of mention of the Four Food Groups in relation to the recommended number of servings for adults. Only the meat group was reported by more than one-half of the sample with recommended or greater frequency. Approximately one-third of the individuals used meat more frequently than recommended. In contrast, 75% of the sample used less than the recommended number of servings of milk and milk products, with 43% of the sample reporting none on the recall day. Both the fruits and vegetables group and the breads and cereals group were used in less than recommended frequency by approximately two-thirds of the sample.
Previous analyses of the consumption of main food preparers using Pearsonian correlation coefficients, indicated that age was significantly and negatively related to intake of milk, and positively related to breads and cereals. In addition, there was a positive, statistically significant relationship between education and intake of milk and fruits and vegetables, as well as between income with intake of milk and fruits and vegetables. No sociodemographic variable was correlated with meat consumption. Living alone was negatively associated with income, but not with the intake of any food group. age group, which can be calculated from the regression equations presented in Table 2 (Model I) by adding the constant in the equation to the unstandardized regression coefficient (b) for each age group. Mean values which are significantly different from the 65 year and older group are identified by an (*) and are determined by whether or not the corresponding regression coefficient is significant, since the 65 and over group is the omitted category in these regression analyses.
The inadequacy of the mean intake of milk and milk products by all age groups is evident. The 65 and over group averaged 0.80 servings, less than one-half of the recommended two servings. The mean intake for 18 to 24 and the 25 to 34-year-old groups was significantly higher than that of persons 65 and over. In contrast, the meat intake reported by all age groups approached the recommended frequency of two servings. Consumption of meat by the 18 to 24 and the 45 to 54-year-olds was significantly higher than that of the 65 and over group and exceeds the recommended frequency. Those 65 and over consumed more fruits and vegetables and more breads and cereals than any other group. The 25 to 34-year-olds used significantly less of each of these two food groups. No age category reported the recommended four servings of either of these two food groups.
The solid bars in Fig. 1 represent the mean values adjusted for the effect of the sociodemographic variables, calculated from Model III. The comparison of the unadjusted and adjusted means demonstrates that when the sociodemographic variables of education, household composition, per capita income, and gender are considered, the same age patterns noted above remain. That is, the consumption of milk and meat of the elderly was lower than and significantly different from the young; and the use of breads and cereals and fruits and vegetables was higher than the young.
Model II is presented in Table 2 to allow the reader to note the sociodemographic variables which are significantly related to consumption values when all four variables are entered into the equation. For example, there is a significant difference between the genders in consumption of meat. Men consumed meat more frequently than women. Per capita income and living alone are significant only in explaining the frequency of use of fruits and vegetables; those who lived alone ate fewer. Educational attainment was not significantly related to the frequency of use of any food group when the other variables were entered into the equation.
The markedly low consumption of milk and milk products by all age groups prompted further study of the data. Fig. 2 indicates that one-third or more of both men and women of all ages reported no milk intake on the recall day. The proportion increased with age for women, but peaked in the middle years for men, reaching the maximum of 65% of all men aged 45 to 54. In the younger and older age groups more women in the sample omitted milk than did men.
Eating patterns. -The frequency of eating was the first aspect of eating patterns examined. Each time food or beverage was consumed on the recall day it was counted as an eating episode. The mean number of episodes for the total group was 4.3. Model I of the columns labeled "Episodes" in Table 3 shows that the four youngest age groups reported significantly more eating episodes than individuals 65 and older. The 55 to 64-year-olds are not significantly different from the 65 and older group in the mean number of eating episodes on the recall day. The similarity between these two groups in consumption and eating patterns is evident throughout the study. Values obtained from Model III, when both age and sociodemographic characteristics were used, did not differ from those obtained with age only. Model II indicates that per capita income contributes significantly to the explanation of the number of eating episodes on the recall day; an increase in per capita income is associated with an increase in the number of episodes.
The second aspect of eating patterns was frequency of skipping meals, reported as percentages of 15 meals in five week days (cf. Table 3 ). The four youngest age groups skipped significantly more meals than those 55 and over. Most of the difference was in the skipping of breakfast. The two older groups reported little breakfast skipping. Although the younger groups skipped more meals, they reported the greatest number of eating episodes on the recall day. In data not shown here, the more frequent episodes which characterized the younger groups often included only one food or beverage item.
None of the sociodemographic variables contribute significantly to the explanation of the differences in the skipping of total meals, breakfast or lunch. Although the frequency of skipping evening meals was low, two variables were found to have a significant effect. Women and individuals who lived alone were more likely than others to skip the evening meal.
The patterns of morning eating noted in the dietary recall records suggested the need to examine more closely the morning food intake. The presence of an animal protein food was selected as one criterion for identifying an adequate morning meal. This selection was based on the finding by Leverton and Gram (1949) that more efficient utilization occurred when animal protein was distributed throughout the day. Records were examined for the use or omission of an animal protein food. Results as shown in Fig. 3 represent the proportion of respondents in the six age categories who had no animal protein within the specified time period. Included are those who ate nothing, who had coffee only, and who had coffee and fruit or juice with or without a bread stuff such as toast, rolls, doughnuts or pastry. Fig. 3 offers evidence that the younger groups were more likely than the elderly to have an inadequate breakfast (as defined in this study). The highest percentage of poor breakfasts was found in the 35 to 44-year-old group. For both genders combined, this group is significantly different from the 65-year-old group. In almost all age groups women were somewhat less likely than men to have eaten animal protein in the morning, although the differences do not reach statistical significance at .05 level.
DISCUSSION AND CONCLUSIONS
The survey data presented here suggest that there are both similarities and differences in food intake and eating patterns among younger and older age groups. The frequency of use of the Four Food Groups and the extent to which these frequencies differ from USDA recommended standards may give some insight into nutritional adequacy in different age groupings.
Meat more than any other food was used at or above the recommended frequency by all income levels. This finding suggests a disproportionate expenditure for the most expensive of the food groups and could have implications for other foods purchased, especially in low and moderate income households.
The low use of milk and milk products indicates low intakes of calcium, a nutrient that many studies show to be inadequately supplied in diets in many age groups (USDA, 1972; DHEW, 1972; 1978) . In an extensive review of dietary studies of the elderly, O'Hanlon and Kohrs (1978) found calcium to be the nutrient most often deficient in the diets of persons past 59 years of age, with women more likely than men to have inadequate intake. The infrequent use of dairy products by the women in the younger age groups of the present study is of special concern. If the data presented here are representative of the usual eating patterns of younger women, many had little opportunity to establish calcium stores for the demands of pregnancy and for the gradual loss of bone mineral that is initiated at about age 30 (Garn, 1972) . A number of factors have been cited as possible causes for bone loss. Exton-Smith (1972) and Tonna (1977) agree that while bone loss in old age can not conclusively be related to calcium intake in adult life, considerable evidence exists directly relating the amount of bone in old age to the skeletal mass at maturity. This suggests a possible high incidence in bone fragility when those in the study now in the younger age categories become elderly.
The infrequent use of fruits and vegetables by younger age groups is of interest and may reflect the combined influence of the increase of meals away from home and the popularity of fast food service facilities and vending machines.
The frequency of eating episodes needs to be examined in relationship to the items consumed in those episodes. The significance of the fact that the groups with the highest incidence of breakfast skipping also had a high frequency of eating episodes can be assessed only when the nutritive value of the items eaten is known.
The examination of foods eaten in the morning was undertaken for a number of reasons. Tuttle and Herbert (1960) found that men and women subjects in a variety of jobs did significantly more work when the dietary regimen included an adequate breakfast than when it was omitted. Their "adequate breakfast" contained approximately one-fourth of the daily protein allowance. The practice of skipping meals is recognized by weight-control clinics as contributing to over eating, often of nonnutritious foods. The frequencies reported in this study suggest that the two older age groups may have established patterns of eating in the morning and that these habits are lacking in younger groups.
Finally, the data presented here indicate a number of similarities in food patterns among persons 55 to 64 and 65 and older as contrasted with younger groups. This suggests that eating patterns and food intake for older individuals may already be in evidence by age 55. However, data presented here are from a crosssectional sample. It would be possible to address this point only through a longitudinal study of food patterns. The differences in age groups noted here may only reflect cohort effects (i.e., those persons born in 1915 or earlier may have different food patterns upon reaching age 55 than those born more recently). Transportation, mass media, food or energy shortages, or food industry trends may be expected to impact differently on each cohort.
In conclusion, we have noted that in comparison with younger groups, the elderly consume less milk, but more fruits and vegetables and more breads and cereals. No differences in meat consumption were found among age groups. The elderly reported eating fewer times per day, and tended to skip fewer meals than younger respondents. Although some of these food intake and eating patterns are associated with income, education and living alone, the food patterns continue to differ by age when these effects are statistically controlled. Thus, there may be some merit to the federal nutritional programs that suggest food intake varies by poverty, knowledge or educational level, and isolation. However, when these factors are statistically controlled, we conclude that some food patterns of the elderly still differ from younger groups. Going beyond the data, it is speculated that some of these differences might be attributable to cohort experiences. However, they could also be due to a host of other factors not measured in this research, such as the impact of medically recommended special diets, or strong dietary traditions based on cultural heritage.
The present findings are based on a crosssection of the population of one metropolitan area and cannot be generalized to apply to rural or farm populations. There is an obvious need for nutritional research on a representative national sample that would examine not only food intake, but eating patterns, and the linkages between these behaviors and demographic and socio^ultural factors.
SUMMARY
Food patterns of six age groups of a probability sample of residents of households in Milwaukee County, WI were compared. Data were obtained from interviews with individuals in 372 households. In each household one main food preparer and all household members 65 years or older were interviewed. In one out of three households, all members 12 or older were interviewed. The analysis is based on the responses of a weighted sample of 672 individuals 18 years of age and older.
Two aspects of food patterns were delineated: food intake and eating patterns. Food intake was measured by the 24 hr recall method, where the foods mentioned were classified into the Four Food Groups, and compared with the recommended frequency of use in the USD A Basic Four Food Guide. Eating patterns were measured by frequency of eating, skipping meals, and foods consumed shortly after rising. Multiple regression analysis was used to examine the independent effects of both age and sociodemographic characteristics on food patterns, and the net effects of age, controlling for sociodemographic variables.
No age group reported frequency of use of milk, breads and cereals, or fruits and vegetables equal to those recommended by USD A. Only the meat group was reported by more than one-half of the sample with recommended or greater frequency. Seventy-five percent of the sample used milk less often than recommended; 43% reported using none. Age comparisons show that the elderly used less milk, about the same amount of meat, and more fruits and vegetables, breads and cereals than most younger groups. The elderly skipped fewer meals than younger groups, and tended to eat more nutritious breakfasts. They also reported eating fewer times per day than the younger population. Income level and whether the respondent lived alone were found to be related only to the intake of fruits and vegetables, when education and gender were controlled. Gender of the respondent was strongly related to the consumption of meat. Multiple regression analysis indicated that food intake and eating pattern differences by age described above remained when the effects of income, educational level, household composition, and gender were controlled. The differences in most food patterns between younger and older groups appeared at age 55 rather than at age 65.
